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Model-based diagnosis was a rising technology for diagnosis in 
recent years. It covered some disadvantages of the traditional diagnosis 
and gets better results. But a complete and sound model was considered 
as default in model-based diagnosis systems, and such a criteria was 
often difficult to reach in practice, which disconnected the diagnosis 
theory and reality. 
This paper added some assumptions into the sound descriptions of 
the device to be diagnosed as a supplement of the incomplete model, and 
all the assumptions were described by formulae transformed from default 
rules of normal default theory. These assumptions with the sound 
descriptions of the device that were sure to be true formed a new 
description of the device to be diagnosed. The diagnosis was concluded 
from the new descriptions. The aim of such a practice is to shrink the 
diagnosis result set by adding the assumptions.  
The basic concepts of the diagnosis system with some new 
assumptions were also listed including model-based diagnosis with 
default assumptions, minimal diagnosis, partial diagnosis, kernel 
diagnosis, implicant, implicate and prime implicant, etc. And the paper 
showed different methods to characterize the new diagnosis system 
which were minimal diagnosis and kernel diagnosis respectively. The 
paper also indicated that in model-based diagnosis with default 
constraints the superset of the wrong components in minimal diagnosis 
was still a diagnosis if and only if the conflicts of the system were 
positive.  















diagnosis, including two methods for kernel diagnosis and their compare. 
The methods showed the straight link between model-based diagnosis 
and the prime implicants / implicates in this assumption-added 
model-based diagnosis system. In the end, this paper indicates that the 
link is the generalization of kernel consistency-based diagnosis and 
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20 世纪 70 年代中期兴起的一项新型的智能推理技术，被一些人工智能
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图 1 基于模型诊断的基本思想 































































































































定义 1 [1]一个系统是一个三元组 ( , , )SD COMPS OBS ，其中： 
( )1 SD 是系统描述，是一阶语句的集合； 
( )2 COMPS 是系统组成部件，是一个有限的常量集； 





定义 2[16]  一个系统是一个四元组 ( ), , ,SD COMPS CXT OBS ,其中： 















( )2  COMPS 为系统的组成部件，是一个有限常量集合； 
( )3  CXT 是表示上下文数据，是一个基原子集合； 
( )4  OBS 为观察集，是一个一阶语句集合。 
 




基于模型诊断的经典理论时，我们仍然采用定义 1 中的形式。 
另外，我们采用一元谓词 AB 表示“abnormal（反常）”，当部件
c COMPS∈ 反常时， ( )AB c 为真。 
 
定义 3[1] AB 文字为 ( )AB c 或 ( )AB c¬ ， c COMPS∈ 。 AB 子句是不
含互补对的 AB 文字的析取式。 
 
定义 4[1] 已知两个部件集 , ,p nC C 定义 ( ),p nD C C 如下： 
( ) ( )
p nc C c C
AB c AB c
∈ ∈
⎡ ⎤ ⎡ ⎤∧ ∧ ∧ ¬⎢ ⎥ ⎢ ⎥⎣ ⎦⎣ ⎦
 
定义 5[1] 假设有 COMPSΔ ⊆ ，那么关于 ( , , )SD COMPS OBS  的
基 于 一 致 性 的 诊 断 为 ( , )D COMPSΔ − Δ ， 使 得
{ ( ,SD OBS D COMPS∪ ∪ Δ  )}−Δ 是可满足的。 
 
定义 6[1] 称一个基于一致性诊断为最小基于一致性诊断当且仅当
对于Δ的任意一个真子集 , ( , )D COMPS′ ′ ′Δ Δ − Δ 都不是一个诊断。 
 


















定义 8[1] 称一些文字的合取式C 覆盖另一些文字的合取式 D当且
仅当C 的每一个文字都出现在D中。 
 
定义 9[1] 设∑ 是命题公式的集合，称一可满足的基文字合取式∏
是∑ 的一个蕴涵（Implicant）当且仅当∏ 能推出∑ 中的每一个语句。
称∏ 是∑ 的一个本原蕴含(Prime implicant) 当且仅当能覆盖∏ 的唯一
的∑ 的蕴含是∏ 本身。 
 
定义 10[1] 设∑ 是命题公式的集合，称基文字的析取式 C 为∑ 的蕴
含式（Implicate）当且仅当∑ 能推出 C。称 C 为∑ 的本原蕴含式（Prime 





定义 11[3] ( , , )SD COMPS OBS 的一个基于一致性的部分诊断为一
可满足 AB 文字的合取式P ，使得任一被P 覆盖的可满足的 AB 文字的
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